Hidrojen benzeri iyonlar bir atomun en basit yapılı halidir, bu konuda çalışmak atomik yapıları tanımlamada kullanılan yöntemlerin test edilmesini sağlar. Hidrojen benzeri iyonlar hakkında çalışmalar yapmak atomik yapıyı anlamak için de bir fırsattır. 
INTRODUCTION
The developments in the science and technology such as interpretation of astrophysical spectra, atomic collision studies, the improvement of the xray lasers and the diagnostics of fusion plasmas, have increased the need of precise spectroscopic data [1] . The origin of the exact spectral characteristic calculations is critically defining the level structure. A few works have been performed levels structure of hydrogen like nobelium (No 101+ , Z=102). Some of have been listed NIST atomic data base [2] . The energies of 1s1/2, 2s1/2 and 2p3/2 levels for hydrogenic ions have been given in Johnson and Soff's [3] and Yerokhin and Shabaev's [4] lamb shift studies. Jitrik and Bunge [5, 6] have performed more extensive work for hydrogen like ions. The nl (up to n=26, l=25, Z=1-118) levels have been calculated using pointnucleus Dirac eigenfunctions and the data are available on a web site [7] as two sets. But the extensive work is not sufficiently sensitive as it will be explained in the results and discussion section.
Unfortunately, there is no experimental data for No 101+ levels structure. Their short lifetimes and radioactivity make almost impossible experimentally work with high Z structures.
It has been calculated for nl (n=1-9 and l=0-4) levels for No 101+ using MCHF atomic structure package [8] and GRASP (MCDF method) code [9] . The present calculations have been performed as a part of large scale study about lithium, helium and hydrogen like actinides, Z=89-103 [10, 11] .
METHOD OF CALCULATIONS
In this section, it has been given a brief about MCHF and MCDF methods used in the calculations. Both methods have been detailly described in [8, 14] for MCHF and [9, 15] for MCDF.
The wave function,
, is a linear combination of configuration state functions,
The non-relativistic hamiltonian of an atom or ion is given in formula (2) and the energy functional is based on this hamiltonian. In the fully relativistic MCDF method, wavefunction and hamiltonian are like the following equations.
The two-component Fermi function is used modelling the nuclear charge distribution for both method. Moreover, the first order corrections to the MCHF approximation is evaluated via BreitPauli (mass and Darwin corrections, spin-orbit, spin-other orbit, orbit-orbit and spin-spin contact) operators using in configuration interaction, CI, procedure. The transverse (photon) Breit interactions and quantum electrodynamics (selfenergy and vacuum polarization) corrections are considered in MCDF method. In addition, MCHF and MCDF methods include both the correlation effect.
RESULTS AND DISCUSSION
Hydrogenic nobelium has just one electron around Z=102 nucleus which creates strong coulomb filed. No 101+ has a simple structure, but it is difficult to calculate a situation contains highly excited levels. In the calculations, nl (n=1-9 and l=0-4) levels have been considered for both methods. Furthermore, the Breit-Pauli relativistic corrections for MCHF calculation, the transverse photon interaction and QED effects consist of self energy (SE) plus vacuum polarization (VP) contributions for MCDF have been taken into account.
The excitation energies have been given in Table  1 . In Table 1 , the vacuum polarization (VP) and self energy (SE) contributions to MCDF, MCDF+QED (QED=SE+VP) energies, MCHF energies and other work energies have been presented in the columns respectively. The BreitPauli and the transverse photon effects are almost zero because there is just one electron in the ion structure. But the magnitude of VP and SE corrections could not be neglected. [4] and between MCDF and other works are 2.59% [3] and 0.16% [4] . It has been good agreement especially with MCDF for the ground state of No 101+ . Reference [3] and [4] have also presented the energy levels of 2s1/2 and 2p1/3, 3/2. The same agreements have been seen for these levels. A graph has been drawn between this work results and other work [7] to make a comparison for excited levels in Figure 1 The crosscheck of this work methods has been represented in the Figure 3 . The coefficient of determination for MCHF-MCDF calculation is 0.9987. The agreement between different methods in present paper has supported the reliability of this work calculations. On the other hand, nlj energy values are same n(l+1)j of reference [7] (except d5/2-4f5/2, f7/2-g7/2 states in set 1). For example, E(2s1/2)=E(2p1/2)=1.0112968730 cm -1 in both sets, E(3p3/2)=E(3d3/2)= 1.2174868013 cm -1 in both sets and E(4d5/2)=E(4f5/2)=1.2962577170 cm -1 in set 2 etc. It has been pointed out that this work especially MCDF results are more sensible and reliable than reference [7] .
The present study has provided data for 8g7/2, 8g9/2, 9g7/2 and 9g9/2 for the first time as well as more accurate estimation of energy levels.
CONCLISION
It has been presented the excited energy levels of hydrogen like nobelium as a part of three, two and one electron actinide ions. The applying MCHF and MCDF methods to bring out the structure of hydrogenic nobelium (No 101+ , Z=102) in high accuracy. The relativistic and radiative effects underlying of atomic theory have been taken consideration in both method calculations. Thus, energy levels have been precisely determinated. . The values indicated with * and ** are taken from reference [3] and [4] 
